Neurosteroids in nicotine and morphine dependence.
Neurosteroids are implicated in various stages of drug dependence, including the acquisition phase, tolerance, and withdrawal. The neurosteroid allopregnanolone is also able to substitute for drugs with abuse potential and possesses reinforcing properties. The effects of acute treatment with, and discontinuation of, chronic exposure to nicotine or morphine on the concentrations of allopregnanolone and its precursors, pregnenolone and progesterone, in the cerebral cortex and plasma of rats were investigated. The role of the hypothalamic-pituitary-adrenal (HPA) axis in, and the development of tolerance to, such effects were also examined. Nicotine or morphine was administered acutely or chronically, and withdrawal syndrome was induced by spontaneous discontinuation of drug treatment or by administration of a corresponding receptor antagonist (mecamylamine and naloxone, respectively). Neurosteroids were extracted from the cerebral cortex and plasma, fractionated by high-performance liquid chromatography, and quantitated by radioimmunoassay. Acute intraperitoneal administration of nicotine (0.3-2 mg kg-1) or morphine (5-30 mg kg-1) induced dose- and time-dependent increases in the cerebrocortical and plasma concentrations of pregnenolone, progesterone, and allopregnanolone. The effects of both drugs were abolished by adrenalectomy-orchiectomy. Spontaneous or naloxone-precipitated morphine withdrawal and mecamylamine-precipitated (but not spontaneous) nicotine withdrawal also increased neurosteroid concentrations in the brain and plasma. A challenge dose of nicotine or morphine, administered 14 or 24 h after the last drug injection in chronic ally treated rats, failed to increase cerebrocortical neurosteroid concentrations. Changes in neurosteroid concentrations mediated by activation of the HPA axis may both contribute to the early acquisition phase of nicotine or morphine addiction and serve to counteract the anxiety-like behavior associated with nicotine or morphine withdrawal. However, the evidence that nicotine withdrawal did not increase neurosteroids, unless precipitated by mecamylamine, suggests that the role of these neurosteroids in spontaneous nicotine withdrawal may not be clear.